Lipid lowering reduces oxidative stress and endothelial cell activation in rabbit atheroma.
Lipid lowering may reduce acute coronary events in patients in part by reducing vascular inflammation. Oxidative stress induces endothelial cell (EC) expression of vascular cell adhesion molecule 1 (VCAM-1) and monocyte chemoattractant protein 1 (MCP-1) and reduces levels of atheroprotective NO, leading to monocyte recruitment and macrophage accumulation. This study tested the hypothesis that lipid lowering decreases oxidative stress and improves EC functions related to inflammatory cell accumulation. Rabbits consumed an atherogenic diet for 4 months to produce atheroma, followed by a purified chow diet for 16 months. Atherosclerotic aortas from hypercholesterolemic rabbits produced high levels of reactive oxygen species. Oxidized LDL (oxLDL) accumulated in atheroma underlying ECs that overexpress VCAM-1. In contrast, few if any ECs in atheroma stained for endothelial NO synthase (eNOS). Lipid lowering reduced reactive oxygen species production, oxLDL accumulation, and plasma levels of anti-oxLDL IgG. After lipid lowering, VCAM-1 and MCP-1 expression decreased, eNOS expression increased, and ECs exhibited a more normal ultrastructure. These results establish that lipid lowering can reduce oxidative stress and EC activation in vivo. These mechanisms may contribute to improvement in endothelial function and plaque stabilization observed clinically.